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SUMMARY – Primary carcinoid tumors of the ovary account for 5% of ovarian teratomas. They 
are frequently components of mature cystic teratomas or, less commonly, mucinous cystadenomas. 
Most tumors are seen in peri- or postmenopausal women with symptoms of enlarging mass, or are 
incidental findings. Microscopically, there are four major variants of ovarian teratomas of carcinoid 
type: insular, trabecular, strumal and mucinous. One-third of patients with the insular type of car-
cinoids have symptoms of the carcinoid syndrome. Strumal carcinoid is an unusual form of ovarian 
teratoma composed of an intimate admixture of thyroid and carcinoid tissues that vary in their rela-
tive proportions. Two patients with ovarian tumors showing typical morphology of primary ovarian 
strumal carcinoid are described.
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Introduction 
Primary carcinoid tumors of the ovary are uncom-
mon, rarer than struma ovarii, and account for 5% of 
ovarian teratomas. They are frequently components 
of mature cystic teratomas or, less commonly, muci-
nous cystadenomas. Most tumors are seen in peri- or 
postmenopausal women with symptoms of enlarging 
mass, or are incidental findings, but one-third of pa-
tients with the insular type of carcinoids have symp-
toms of the carcinoid syndrome. 
Strumal carcinoid is an unusual form of ovarian 
teratoma composed of an intimate admixture of thy-
roid and carcinoid tissues that vary in their relative 
proportions. In half of the cases, the carcinoid com-
ponent is purely trabecular and, in the rest, it is a mix-
ture of trabecular and insular patterns1,2
We describe two patients with primary ovarian 
strumal carcinoid.
Case 1
In January 2008, a 40-year-old woman was admit-
ted to the hospital with a 4-year clinical history of 
myoma uteri and no symptoms except for constipation 
persisting for several months. Pelvic examinations 
revealed a mass behind the uterus that on ultrasonic 
examination measured 5.0x4.2 cm and was closely 
connected to the left ovary that measured 5.8x4.0 cm. 
CA-125 was 23.5 U/mL. At laparotomy, a smooth, 
hard, solid tumor originating in the left ovary that 
adhered slightly to the uterus was found. There was 
also a small amount of fluid in the pouch of Douglas, 
which was sent for cytopathologic examination. The 
uterus, right fallopian tube and right ovary were nor-
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mal in size and appearance. The tumor was sent for 
frozen section analysis, where it was suspected to be 
a granulosa cell tumor. Because of the frozen section 
report, left salpingoophorectomy with omental resec-
tion and peritoneal biopsy were performed, and the 
material was sent for final pathologic examination. 
The gross pathologic examination revealed a pre-
dominantly solid, hard, grayish-white tumor of the 
left ovary with smooth outer surface and intact cap-
sule that measured 9x5x5 cm in size. The fallopian 
tube on the surface of the tumor measured 6.2x0.4 
cm. The cut surface of the tumor was partly solid and 
partly cystic (Fig. 1).
Microscopically, the larger part of the tumor con-
sisted of long ribbons of uniform, elongated cells ori-
ented perpendicularly to the long axes of the ribbons, 
interspersed with a small amount of loose fibrous con-
nective stroma. Immunohistochemically, tumor cells 
were positive for chromogranin A and synaptophysin 
and this part of the tumor was considered to be a tra-
becular carcinoid. Smaller areas of insular type carci-
noid and minute foci of few individual mucinous cells 
were also found. Tumor cells exhibited 2 mitoses per 
10 high power fields (HPF). The smaller part of the 
tumor was composed of thyroid tissue, with typical 
thyroid follicles lined by cells that were positive for 
thyroglobulin and filled with colloid. Between these 
two components there was a transitional area of in-
timately admixed carcinoid and thyroid components. 
The fallopian tube, omentum and peritoneal biopsy 
showed normal morphology. Cytopathologic exami-
nation of the fluid from the pouch of Douglas revealed 
no tumorous cells. 
Definitive diagnosis was strumal carcinoid of the 
left ovary.
Case 2
In January 2010, a 44-year-old asymptomatic 
woman was admitted to the hospital because of clini-
cal findings of the left ovarian cyst and endometrial 
polyp. On pelvic examination there was a mass in the 
region of the left ovary, which on ultrasonic exami-
nation measured 8.5x6.5 cm, showing multicystic ap-
pearance with fluid content. CA 125 was 4.4 U/mL. 
There was also a 1.2x0.5 cm polypous mass in the 
uterine cavity. At laparoscopy, a multicystic left ovar-
ian tumor with smooth outer surface was found. The 
cysts contained clear fluid. There was no ascites, and 
the uterus and contralateral adnexa appeared normal. 
The polyp in the uterine cavity was removed by hys-
teroscopy.  
Ten irregular samples of tissue measuring between 
2 and 8.5 cm in diameter were received for pathologic 
analysis. The samples appeared as parts of a cystic tu-
mor with smooth outer surface and slightly irregular 
inner surface. The cyst walls were 0.3 to 1.1 cm thick 
and contained firm, whitish-yellow areas (Fig. 2). On 
the surface of one of the samples there was a fallopian 
tube that measured 8x0.3 cm. 
Fig. 2. Parts of a cystic tumor with smooth outer surface 
and slightly irregular inner surface.
Fig. 1. A solid, hard, grayish-white tumor of the ovary 
with smooth outer surface and intact capsule.
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Microscopically, the majority of the tumor con-
sisted of small acini and round to oval islands of 
uniform cells with some peripheral palisading (Fig. 
3A). Some of the small acini contained eosinophilic 
secretions that stained positive for mucin. Immuno-
histochemically, the tumor cells were diffusely posi-
tive for synaptophysin (Figs. 3B and 4C) and neuron 
specific enolase (NSE) and focally positive for chro-
mogranin A and this part of the tumor was diagnosed 
as an insular carcinoid. Smaller areas of the tumor 
showed trabecular type of carcinoid and minute foci 
of tumor with few individual mucinous cells were also 
found. Mitotic activity of the tumor cells was 4 mito-
ses/10 HPF and the proliferative index measured with 
Ki67 was less than 5%. The second very small part of 
the tumor (about 5%) was composed of thyroid tissue 
with typical thyroid follicles filled with colloid (Fig. 
4A) and surrounded by cells positive for thyroglobu-
lin (Fig. 4B) and thyroid transforming factor. Near 
the thyroid component of the tumor, there was also 
a small component of mature teratoma (about 10%). 
The fallopian tube showed normal morphology. The 
polyp of the uterine cavity was an endometrial glan-
dular polyp.
Definitive diagnosis was strumal carcinoid of the 
left ovary.
Discussion 
Primary ovarian carcinoid tumors are uncommon 
and account for less than 0.1% of ovarian malignanc-
es3. According to the World Health Organization 
Fig. 3. (A) Microscopically, the majority of the tumor consisted of small acini and round to oval islands of uniform cells 
with some peripheral palisading (H&E, X100); (B) immunohistochemically, tumor cells were diffusely positive for 
synaptophysin (X100).
Fig. 4. (A) A small part of the tumor was composed of thyroid tissue with typical thyroid follicles filled with colloid 
(H&E, X40); (B) follicles were surrounded by cells immunohistochemically positive for thyroglobulin (X40); (C) carci-
noid part of the tumor immunohistochemically showed positive reaction for synapthophysin (X40).
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classification, they represent a group of ovarian mono-
dermal teratomas4. Most tumors are seen in peri- or 
postmenopausal women as cystic or solid ovarian 
mass, generally about 10 cm in maximal dimension. 
They are virtually always unilateral, but in up to 15% 
of cases there is also a mature cystic teratoma or mu-
cinous tumor in the contralateral ovary. Sixty percent 
of ovarian carcinoids are components of mature cystic 
teratoma or, in a minority of cases, mucinous cystade-
nomas. Secondary or metastatic carcinoids from the 
gastrointestinal tract in the ovary are four times less 
common than primary carcinoids1.
Patients with primary ovarian carcinoids show 
symptoms of an abdominal mass, or the tumor is an 
incidental finding. Some patients show signs of carci-
noid syndrome (episodic cutaneous flushing, cyanosis, 
abdominal cramps, diarrhea, carcinoid heart disease, 
etc.) mediated by bioactive polypeptides produced by 
carcinoid tumor cells. This syndrome typically occurs 
in patients with functioning hepatic metastases of 
gastrointestinal carcinoids whose cells release meta-
bolic substances via hepatic veins directly into the sys-
temic circulation. In the absence of hepatic metasta-
ses, gastrointestinal carcinoids do not usually produce 
this syndrome, since metabolic substances released 
by the tumor are rapidly destroyed by blood and liver 
enzymes in the portal circulation. The products of 
primary ovarian carcinoids, as well as of primary pul-
monary carcinoids, bypass the portal route and may 
induce symptoms of carcinoid syndrome even in the 
absence of hepatic metastases. 
Microscopically, there are four major variants of 
ovarian teratomas of carcinoid type: insular, trabe-
cular, strumal and mucinous1,5. Insular carcinoids are 
characterized by islands of uniform neoplastic cells, 
some of which are admixed by small acini. One-third 
of these tumors are associated with carcinoid syn-
drome. Trabecular carcinoids are characterized by the 
growth of tumor cells in ribbons and thicker trabecu-
lae and only rarely present with endocrine manifes-
tations. Mucinous carcinoid tumors of the ovary are 
generally pure tumors, and are uncommonly part of 
the strumal carcinoid. They consist of small and large 
acini lined partly by mucinous and neuronedocrine 
cells, often lying in mucin pools5. They can show more 
nuclear atypia and mitotic activity than other variants. 
Strumal carcinoids show an intimate, at least focal 
admixture of carcinoid and thyroid tissue. Carcinoid 
component can be of trabecular or mixed trabecular 
and insular type, but 46% of tumors also contain a 
small number of mucinous cells. Differential diagno-
ses of primary ovarian carcinoid include metastatic 
carcinoid, granulosa cell tumors, poorly differentiated 
primary or metastatic adenocarcinoma, Brenner tu-
mors and androblastoma. 
Carcinoid syndrome is a very rare manifestation of 
strumal carcinoid. Even though carcinoids can typi-
cally cause the carcinoid syndrome, with diarrhea as 
one of the symptoms, several cases of strumal carci-
noid have been reported in patients exhibiting severe 
constipation3,6. The constipation was considered as a 
symptom of carcinoid syndrome induced by the gut 
hormone, peptide YY that has strong inhibitory effect 
on intestinal motility. The first patient we describe 
also suffered from constipation that was relieved after 
the surgery. Strumal carcinoid can also be responsible 
for carcinoid heart disease7. In the largest reported 
series of strumal carcinoids consisting of 50 patients, 
8% of the patients exhibited clinical signs of androgen 
production and virilism, and no patient had carcinoid 
syndrome2. None of these symptoms was present in 
our patients.
Approximately 5% of primary carcinoid tumors of 
non-mucinous type have a malignant clinical course, 
but there are no histologic features that are predictive 
of malignancy1,5. Insular carcinoids are best consid-
ered as tumors of low malignant potential and trabe-
cular carcinoids are very infrequently associated with 
metastases. Rare reported cases of strumal carcinoid 
metastases were both of carcinoid or thyroidal type1. 
Clinical course of mucinous carcinoids tend to be 
more aggressive and the metastases can be present at 
the time of laparoscopy. 
The patients we describe had ovarian tumors show-
ing typical morphology of ovarian strumal carcinoids. 
They had no symptoms of carcinoid syndrome, but the 
first patient suffered from constipation that could be 
connected to the ovarian tumor. Clinical follow up of 
the patients described is only two years in the first 
case and six months in the second case, but the pa-
tients have no signs of recurrence or distant spread of 
the tumor so far. 
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Sažetak
STRUMALNI KARCINOID JAJNIKA: PRIKAZ DVAJU SLUČAJEVA
T. Leniček, D. Tomas, H. Soljačić-Vraneš, Z. Kraljević, P. Klarić, M. Kos i M. Kos
Primarni karcinoidi jajnika čine 5% svih teratoma jajnika. Najčešće se nalaze kao komponenta zrelog cističnog terato-
ma jajnika, a rjeđe kao komponenta mucinoznog cistadenoma. Najčešće se pojavljuju u peri- ili postmenopauzalnih žena 
sa simptomima tumora male zdjelice ili su slučajan klinički nalaz. Histološki se razlikuje četiri glavna tipa karcinoidnih 
tumora jajnika: inzularni, trabekularni, strumalni i mucinozni tip. Jedna trećina bolesnica s inzularnim tipom karcinoida 
ima simptome karcinoidnog sindroma. Strumalni karcinoid je rijetka varijanta teratoma jajnika koji se sastoji od različitog 
udjela tkiva štitnjače i tkiva karcinoidnog tumora. Ovdje se prikazuju dvije bolesnice s tumorima jajnika koji pokazuju 
karakterističnu građu primarnih strumalnih karcinoida.
Ključne riječi: Jajnik; Strumalni karcinoid; Karcinoidni sindrom

